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Mishandling of hazardous wastes, like their unauthorized disposal in abandoned dump yards or sites, in river beds, estuaries or in the sea, causes
substantial damage to the environment and its resources and, given the persistence and toxicity of these pollutants, they can seriously damage
human health and quality of life. The importance of controlling management, transport, and disposal of toxic and hazardous substances in the years
to come will be a crucial issue in the design and implementation of public policies. This is especially true for residents of such areas as the border
between the United States and Mexico, where historically hazardous wastes have been a public health and environmental problem. The aim of this
Conference on the Fate, Transport, and Interactions of Metals, A Joint United States-Mexico Conference, co-sponsored by the National Institute of
Environmental Health Sciences, Superfund Basic Research Program, the National University of Mexico, Program for the Environment and the Pan
American Health Organization, and hosted by the University of Arizona Center for Toxicology, College of Pharmacy, is to begin a joint effort by the
United States and Mexico to better understand the complex problems related to heavy metals as hazardous wastes. - Environ Health Perspect
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Introduction
Man has modified the environment
throughout his existence, since the time
when he first developed agricultural means
of subsistence. After the Industrial
Revolution, natural resources were used in
an irrational and excessive manner for the
first time in an attempt to supply the new
forms of production that emerged.
Currently, modern societies have to face
problems related to air, water, and soil pol-
lution and they must solve them. The waste
products derived from industrial processes
pollute the air, soil, and different sources of
water. Not only do industries make this
waste, but public services and the housing
sector also produce diverse toxic wastes.
In Latin American countries, only 30
percent ofthe waste is managed under san-
itary conditions. But we do have to
acknowledge that the situation has
improved in the last decade. It seems that
the developed countries produce more
solid waste than do the underdeveloped
ones. Canada, the United States, and
Germany produce an average of 1.5 to 2.1
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kg ofwaste per person per day; countries
like Mexico produce approximately 0.7 kg
per person per day.
Scientific understanding of the causes
and effects of environmental problems is
very important to finding solutions. With
this idea, the Universidad Nacional
Autonoma de Mexico (UNAM), the largest
university in Mexico, created the Programa
Universitario de Medio Ambiente (PUMA)
on 15 November 1991. This is a small,
multidisciplinary coordinating group that
is responsible for establishing a network of
all the groups at UNAM working in vari-
ous aspects of environment. Its directing
council is made up of 17 faculties, centers,
and institutes of UNAM. During its first
year ofactivities, more than 50 groups par-
ticipated in a celebration of "Environment
Day" held 5 June 1991, and actively par-
ticipated in the annual meeting in October
1991. In 1992, PUMA published an
inventory of the research activities related
to the environment at UNAM, and com-
piled a list of more than 360 projects in
several areas. These ranged from aspects of
anthropology, social and economical sci-
ences, psychology and medicine, to classi-
cal aspects ofbiology, ecology, biodiversity,
environmental chemistry, and environmen-
tal engineering (1). The program has had
the opportunity to evaluate different
aspects of environmental knowledge
reached at UNAM. The council has
approved research on toxic waste manage-
ment, reduction of chimney emissions,
environmental health, biodiversity and
global change as its main priorities.
A main problem in dealing with envi-
ronmental issues in Latin America is the
lack ofprofessionals with higher education
in environmentally related areas. In the
next ten months, the program will offer
several courses of 50 hours of instruction,
to widen the knowledge of different spe-
cialties at the undergraduate level.
The program has worked on
modification ofthe curriculum in the col-
leges ofmedicine and architecture, and will
continue this work in other colleges. With
the experience gained from the current
courses, we propose also to establish spe-
cialties and masters courses in environmen-
tal sciences.
In addition to this activity, the program
organizes seminars, symposia, round tables,
and conferences to disseminate the envi-
ronmental knowledge inside and outside of
the university.
The increase ofthe residual waste prob-
lem in the last several years is related to the
increase of new products in industries and
even their use in the home. Most ofthem
came from innovative technologies pro-
duced at the time when the environmental
degradation was not thought of as a prob-
lem by the majority.
Negative environmental factors can
modify biodiversity, and are a potential
cause of health damage. The increase in
public services, the growth ofpopulation in
urban areas, the growth of industry, and
the indiscriminate use oftransportation in
the cities contribute to the toxic waste
problem. According to international termi-
nology, Mexico has adopted the so called
CRETI code for the categorization ofhaz-
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ardous wastes (corrosive, reactive, explo-
sive, toxic and ignitable), besides the infec-
tious wastes generated in hospitals, clinical
analysis labs, as well as research and higher
education centers.
In this conference we will talk about
heavy metals as hazardous wastes that are
potential pollutants to air, soil, water and
food stuffs. Sources ofheavy metals include
surface treatments and burning trash, the
capture of mining waste, concentration
processes offine metals, and agrochemical
processes. Treating these wastes is expen-
sive; approximately 15 to 25 U.S. dollars
per ton, up to 200 dollars per ton in the
case of cyanide. There is not widespread
technology for dealing with problems cre-
ated by industrial development during the
last few decades. In underdeveloped coun-
tries, it is not easy to find the technology to
reduce the hazardous waste at the site of
production, to transport and store the
waste safely, to detoxify and incinerate
waste, and determine the final waste site.
Industrial wastes generated in Mexico
amount to approximately 450,000 tons a
day, ofwhich 337,500 tons correspond to
extractive mining and smelting of nonfer-
rous metals; 81,000 tons correspond to
processes from basic chemical industries;
31,500 tons are due to agroindustrial
wastes, primarily the sugarcane industry,
the coffee industry, and the juice and oil
concentrating industries. All of the above
generate a total of 164,250,000 tons a year
ofindustrial waste. Ofthis figure, 14,500
tons a day (the equivalent of 5,292,500
tons a year) are wastes considered to be
hazardous, which are primarily generated
by the chemical industry (organic and
inorganic), as well as by the petrochemical
industry. Heavy metals are produced in the
smelting of ore, in the concentration of
certain nonferrous metals (like precious
metals), and in the production of agro-
chemicals. Mexico City generates approxi-
mately 173,520 tons a month ofindustrial
waste (2).
Currently, the government, industries
and the universities in Mexico are inter-
ested in developing, in a short period, the
resources to manage this problem, from the
initial production to the final disposal of
these dangerous chemicals.
In past years there was a tendency for
some industrial countries to "export" their
hazardous wastes to countries where appar-
ently weak laws make the disposal ofsuch
wastes easier and less expensive. In Mexico
there actually is an increase in the ecologic
conscience of the population, and in the
knowledge and political decision to avoid
this practice.
We are sure that during in this confer-
ence we are going to explore answers to
many of the questions we have described
regarding potential poisoning by heavy
metals, the possibilities of reducing these
heavy metals in production processes, and
the correct procedures for storage, trans-
port and final treatment. All ofthis knowl-
edge will be useful to our decision makers
who face these problems.
The Programa Universitario de Medio
Ambiente wishes to express our gratitude
to Dean Carter, who invited us to partici-
pate in this meeting, and to Susan Hurt,
who provided assistance to the Mexican
participants. I think this is a great opportu-
nity for UNAM and the University of
Arizona to progress jointly in the solution
ofcommon environmental problems.
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